Introduction.
did not improve either plasma biochemical or histological parameters of bone formation and resorption in suckling pups which remained comparable to that of D-deficient pups ; by contrast, pups from D 3 -treated mothers normalized most biochemical plasma parameters although bone metabolism remained abnormal. In conclusion, the biological activity of SD 3 on bone and mineral metabolism during lactation in rats is as low as in the nonreproductive stages.
Introduction.
Mother's milk is the major source of vitamin D during the first weeks of life in mammals. However, the vitamin D content of milk has been reported to be low (1, 2, 3) . Normal growth rates in suckling newborns have been suggested to be due to the presence in maternal milk of a water-soluble form of vitamin D identified as vitamin D sulfate (4) . The presence of large amounts of vitamin D sulfate in milk has been initially confirmed (5-10) but was denied later on (2, . At the same time, initial studies have reported that this vitamin compound may have some biological activity (14) (15) (16) . Thus (14) . By contrast, other investigators have been unable to find any difference in the antirachitic potency of either whole milk or its lipid fraction (11) . Also, Reeve et a/. (2) have not found significant differences in intestinal calcium transfer in the male rat after either treatment with 25 ng of vitamin D 3 (= 1 IU)/day or oral administration corresponding to 25 (17) (18) (19) , the presence of a highly potent water-soluble form of vitamin D in maternal milk was unlikely. However, Le Boulch et a/. have observed in the rat both « in vivo » hydrolysis (20) and « in vivo » synthesis (21) (25) , silica Sep-Pak (Waters) separation (26) and high-pressure liquid chromatography purification (27) . Overall recoveries were 80-95 % for 25(OH)D and 65-80 % for 24,25(OH) 2 D ; both metabolites were measured by a competitive protein-binding assay using normal rat kidney cytosol as ligand (28 Measurements were performed on the endosteal area of the vertebrae, using previously described histomorphometric methods (22, 31 One day after delivery (L i ) vitamin D-deficient mothers showed a marked decrease in plasma levels of Ca and P when compared to concentrations measured at P 18 ( fig. 1) . At that time, plasma levels of 25(OH)D were undetectable (< 1 ng/ml) in -D mothers ( fig. 2) . In vitamin D-repleted mothers, the plasma levels of Ca and P, though within normal range, showed a similar trend (fig. 1) (fig. 3) . Furthermore, plasma levels of 2510HID were undetectable in -D + SD pups whereas they were normalized in pups from the -D + D group ( fig. 3) . Nevertheless, iPTH was higher than normal in pups from both the SD 3 and D 3 -treated groups ( fig. 4) (fig. 4) fig. 6 ). In addition pups from both treated groups compared to values in the + D control pups presented increased osteoclastic bone surface and osteoclast number (table 2) associated with increased osteoblastic surface ( fig. 6 ).
Discussion.
The results of this study show that vitamin D 3 -3P sulfate (1 300 pmoles) is clearly less active than the same dose of free vitamin D 3 in promoting normal mineral homeostasis and bone mineralization in rats during the lactation period.
Lactation is a physiological period when maternal calcium stress is augmented due to high calcium demands for milk synthesis (32) (33) (34) . In rats, this is particularly evident since the calcium transfer through milk is one hundred-fold greater than urinary calcium excretion (35) . Because of these high demands, the lactating rat must provide minerals from bone stores in order to maintain normal Ca and P transfer (32, 36) . Some adaptive mechanisms are evident during the reproductive stages, including augmented food intake and increased intestinal mineral absorption, but they are not sufficient to provide adequate amounts of minerals for milk synthesis. Consequently, vitamin D-sufficient lactating rats lose between 10 % and 20 % of their bone calcium stores (37, 38) . Thus, lactating rats are very sensitive to any changes in vitamin D balance (38) . In the present study we have taken advantage of this physiological adaptation to evaluate the biological activity of SD 3 during the lactation period.
Despite the small amounts of D 3 administered before pregnancy and the reduction of the number of pups per litter to five, -D lactating rats suffered a dramatic decrease in plasma levels of calcium during the lactating period, by contrast to results obtained both during pregnancy (P l8 ) and after delivery (L!1. ). These data again illustrate the importance of calcium needs during lactation in rats (35, 39 (17, 18) . In contrast with previous suggestions (6) (7) (8) 21 ) however, no important activity was detected for SD 3 during the reproductive stages. Accordingly we and others (10, 13, 47) 
